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Solving degeneracies
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The PMNS matrix
o |Amd|=(26+£04) 073 eV?

: Am12 — (7 3+ 0. 8) . 1075 eV2 (LMA-I, best)

(1.0%505)

= (
)

e Ssin (2912) ( 315 & 0035)
)

e sin (2923

o sin?(20;3) < 0.07

e The sign of Am3,

e The f,3-0ctant

e |s {5 different from zero?
e |s o different from zero?
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- The Golden channel

Ve —» Vy — b

The oscillation probability Is
Pe:z — Xi Sin2(2 (913)

Aa mL .
+Y. cos (5 + ; ) Ccos 013 SHl(2 913)

+Z + ...
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- The Silver channel

Ve > Vr — T — U

The oscillation probability Is
P;:_ — X:T: Sin2(2 913)

Aa,tmL

—YT cos ((5 F— > cos 013 sin(2 63)

+Z" + ...
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- The Coefficients

For the golden channel we have:

atm X fX (9237A L)

Xy =
Y. =
Y —

Asun X Aatm X fY ((912, ‘9237 A; L)
sun X fZ (‘912, (923,14 L)

For the silver channel we have:

AL

Yy
ZT

(c33/533) X
41

(3%3/033)2

(+ neutrinos, — antineutrinos)

Notice: X, Z interchange 6s3 — 7/2 — 6o3.
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- Curves In the (63, 0) plane

The number of wrong-sign muons is:

Nﬁ_(é’_lg,(i) — {O’V @P—'_ 913,5 ®(I) }E+AE
N

Z_((g_lg,g) = BR (T%,u)

{dNH— X 0y Pe—:_(élg,é ® D, }E A

with ¢ a given energy bin.
We draw curves in the (6,3, 0) plane:

N.(613,0) = N (613, 0)
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The intrinsic clones
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The Detectors Setup

50 GeV Neutrino Factory located at CERN
Three detectors of different design:

e 40 Kton Magnetized iron detector (MID)
L = 2810 Km (Canary Islands)

A. Cerveraet al.,
Nucl. Instr. Meth. A 451 (2000) 123; NuFact99, Lyon

e 400 Kton Water Cherenkov (WC)
L = 130 Km (Frejus)
A. Blondel et al.,
Nucl. Instr. Meth. A 503 (2001) 173; NuFactO1, Tsukuba

e 4 Kton Emulsion Cloud Chamber (ECC)
L =732 Km (Gran Sasso) or L = 2810 Km
D. Autiero et al., hep-ph/0305185; NuFact03, New York
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- Sensitivity limits

Statement:
All degeneracies solved for 6,3 > 1°

(sin® 263 > 0.001)

However, three comments are In order:

e 4 Kton ECC: statistical limit at ~ 1°
(P. Migliozzi’s talk and hep-ph/0305185)

e 40 Kton MID: effect of systematics?
(P. Migliozzi’s talk and hep-ph/0305185)

e 400 Kton WC: can we reduce Its mass?
how this affects our results?

A conservative statement:
All degeneracies solved for ;5 > 1°
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Conclusions

(A3, 0) correlations and (approximate) discrete
parities in the sign of A, and in the 6,3-octant
Induce EIGHT SOLUTIONS at a single experiment.

The generic Neutrino Factory setup consists of a
SuperBeam facility and of (at least) two p-decay
channels. The combination of three detectors of
different design running at the same time
SOLVES all the DEGENERACIES.

13 > 1°: the physical ¢ Is reconstructed, for any 0.
13 < 1°: further studies are needed. In particular,

> Systematics of the Golden Channel MID
> Sensitivity of the Silver Channel ECC

Solving degeneracies — p.17/17



	The attack of the Clones
	
	The PMNS matrix
	The Golden channel
	The Silver channel
	The Coefficients
	Curves in the ($	heta _{13},delta $)
plane
	The intrinsic clones
	Golden muons at $L = 2810$ Km
	The other clones
	Location of the clones
	
	The Detectors Setup
	One detector
	Sensitivity limits
	Conclusions

